クッパー細胞は大腸癌細胞肝転移の早期プロセスを抑制する by 松村 英樹
Kupffer cells decrease metastasis of colon
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Kupffer cells decrease metastasis of 
colon cancer cells to the liver  
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 Fischer 344ʿ F344 ʟˀt\_+t\_ýȭǧȎȦƌ'
< RCN-H4 5x106 ¡
@ʰÄȨ:Ŏ<ȢɫǼs^v@Ǚ N\d|ȎȦ,ʚÏ+-
Cl2MDP unX|q@ēʨȨ:Ŏ<ūƭ@Ǚ Qy_x|vȜʿ KC+
Ȝˀ(N\d|ȎȦʚÏȜʿKC-Ȝˀ, 2 Ȝ@ɒĉ ʿØȜ n=6 ˀĚßÝ
ȆǕ'ʔȮİȢȹ,}ʅ@ȩɫǌƟ*U]|T+êĉIVM @Ǚ&
ȢʵƱ³ÄŁ@uCvYEq+Ɍč ȬǥȎȦ- Rhodamine 6G 'Ɖȷ
 7,@ǙN\d|ȎȦ-ȿ­ȷȌď¯unX|q@ɢʶ<('Ɖ
 II 
ȷ@Ɂ# Úʅ,ȎȦ@ IVM,gDvY|@º;Ÿ<('É¼ 
oUǭ+Ǡ×@Ŗ# ǌƟ*UtE`KtU@Ǚ<('Ú}ʅ@ȑ
ŴǪ+Ɍč<Ôȧ(*;µǓĻ@ő Ɍč-ȬǥȎȦŎ 20 ¹
İ: 360 ¹İ4'ɁʵƱ³ŜǱȬǥȎȦŧ@ɕ 4 N\d|
ȎȦƲĻÆ,ɕ(&Ȣ³RE_JEyʿTNF-αIL-1βˀ,ƿĉ@Ɂ# 
ŜǱȬǥȎȦŧ,Ĝ,İ,ɫǼĬŅ+),9*ĭʫ@<ű:+
< 6N\d|ȎȦ@ʚÏ<YEpyO@ȬǥȎȦŎ 2 Ů¿: 7 Ů
İ, 5 Ȝ+¹ȬǥȎȦŎ 14 Ůİ+Ȣȱ@ş¸&Ȣºǉ@Ņ=
= 10 ºǉ,ɫǼȒȇŧ@ɏƿ  







ʵƱ³Ǭ,ǡġ-ə6*# ȬǥȎȦŎ 20 ¹İ: 120 ¹İ4'-
KC+Ȝ( KC-Ȝ,Ȝʕ'ʵƱ³ŜǱȬǥȎȦŧ+Ĝ@ə6*# ȬǥȎ
ȦŎ 360 ¹İ'- KC+Ȝ(Ƥɭ& KC-Ȝ,ʵƱ³ŜǱȬǥȎȦŧ-ŻĿ+
ü# 4 KC+Ȝ+& 74ʾ,ȬǥȎȦN\d|ȎȦ(ŜǱ&





ǥȎȦŎ 14 Ůİ,ȢɫǼȒȇę-N\d|ȎȦ@ʚÏ*# Ȝ9/
ȬǥȎȦ@Ŏ İ+N\d|ȎȦ@ʚÏ Ȝ(Ƥɭ&ȬǥȎȦŎ
¿+N\d|ȎȦ@ʚÏ Ȝ'-Ⱥű+øÃ&  














































































































ȬǥȎȦ+<ĭʫ@ in vivo'Ɍč õÞ-ə6:=*4 N\
d|ȎȦ(ȬǥȎȦ,ǯǙ@ƒɐ ɾÏ,Ċʸ'-êĉƖſ+9<Ȑș
ĆǪɕĸ'























< RCN-H4ʿ Riken Cell Bank, Tsukuba, Japanˀ
@Ǚ RCN-H4 - F344 t\_Ǜƃ,ýȭǧȎȦƌ'
;ʺȢɫǼ
ƌ'
<(67, 68)ȎȦ-ʩªÆ 10% FBSkbSuy G 100 U/ml
U_wi_oESy100 g/ml@ƻà RPMI-1640óï@Ǚ&37






<(52, 54, 55, 57)ſǴǿ'Ǚ<
ȢɫǼs^v@ƨ6< 6ʓȨ:ȬǥȎȦ@Ŏ<s^v(ÄȨ
:ȬǥȎȦ@Ŏ<s^v@Ņ ʓȨŎs^v-ʓȨ+
J]|]vʿPE-10, 0.28 / 0.61 mm ³į / ûį; Becton Dickinson, 
 5 
Sparks, MDˀ@ǞȚRCN-H4@ 1x106 ¡Ŏ ÄȨŎs^
v-ěʰÄȨ+J]|]vʿPE-50, 0.58 / 0.96 mm ³į / ûį; 





õÞ&<ūƭ'Ɂ# (69)86 mg lUgB[TvQuy
(Sigma-Aldrich Japan, Tokyo, Japan)( 8 mg QwU]x|v
(Sigma-Aldrich Japan)@ 10 ml,NxxgHvq+ǁɍ 37'
rotary evaporator (Eyela N1000-S, Tokyo Rikakikai, Tokyo, Japan) @
Ǚ&gtUQ³'ȻȰ@Ņ 10 ml , PBS ( 2 g ,
dichloromethylenediphosphonic acid disodium salt ʿ Cl2MDP ˀ
(Sigma-Aldrich, Japan)@gtUQ³'ƻà 2 ŴʕʨȚ İ+
5 µm ,gDvY|(Millex-SV, Millipore, Billerica)+ɶ ,İ
3000 rpm15¹4'ʁĸƼ@ǶƐ µĦ PBS 10 ml+ǁɍ
3000 rpm15¹4'ʁĸ~Ƽ@ǶƐ İ+ PBS 4 ml+ǁ
ɍ Ņ unX|q- 4 µm¿İ,REV'
<(ŭõ'õ
Þ=&<(70)4 ŹȏǪ+ Cl2MDP- 20 mgÜ4=&;ǅ
Ħ- 0.017 mol/L'
<(õÞ=&<(71)~ɑ Cl2MDPunX|






t\_@Qy_x|vȜʿKC+Ȝ; n=6 ˀN\d|ȎȦʚÏȜʿKC-Ȝ; 
n=6ˀ, 2Ȝ0¹ ʿé 6 ˀKC+Ȝ-Ǘȿ­ʴĶʑɌč 48Ŵʕ¿
+ PBS@ 1 ml/bodyēʨȨ:Ŏ KC-Ȝ-Ǘȿ­ʴĶʑɌč






2-(12-(7-nitrobenz-2-oxa 1,3-diazol-4-yl) amino) 
dodecanoyl-1-hexadecanoyl-sn-glycero-3-phosphocholine 
(NBD-C12-HPC; Molecular Probes, Eugene, OR, USA)@Ǚ 86 mg
lUgB[TvQuy(Sigma-Aldrich Japan, Tokyo, Japan)( 8 mgQ
wU]x|v(Sigma-Aldrich Japan)@ 10 ml,NxxgHvq+ǁɍ
 37' rotary evaporator (Eyela N1000-S, Tokyo Rikakikai, 
Tokyo, Japan)@Ǚ&gtUQ³'ȻȰ@Ņ 10 ml, PBS
( 10 mg, NBD-C12-HPC (Molecular Probes, Eugene, OR, USA)@g
tUQ³'ƻà 2ŴʕʨȚ İ+5 µm,gDvY|(Millex-SV, 
Millipore, Billerica)+ɶ ,İ 3000 rpm15¹4'ʁĸ~
 7 
Ƽ@ǶƐ µĦ PBS 10 ml+ǁɍ3000 rpm15¹4'ʁĸ











ȬǥȎȦƌ RCN-H4@_uiSy·Ǖ İ+PBS'ưƴ ȿ­
ȷȌ'
< Rhodamine 6G (10-7 M; Sigma-Aldrich Japan, Tokyo, 




(@Ƿə µĦ PBS'ưƴ İ+ȎȦ@ 5x106 ¡/ml,ǅĦ(







¾< 6+ĚßÝäȆǕ((MK-V100; Muromachi Kikai Co. 
Ltd, Tokyo, Japan)EXgvty@Ǚ&Ý¯ʻʇ'ȕœ t\
_@Ȳ(ȥ+-ƾĦƄ@¯=ƾ@ 37+œ ɀ
ísbYuyOȽÀŎśɀȕœɯƹŎǭǪ+ěʰÄȨ(ě





=&<ǌƟ*Jc|OtU(Olympus Corporation, Tokyo, Japan) 
(75)@ȢɃʪ+ɮwyV@&Ɍč@Ɂ# (é 8)Ou\`~
,ŧă@ɑʐ<('ȑŴǪ+Ú}ʅ,ʵƱ@ɌčÔȧ(*<
ȬǥȎȦ(5 x 106 ¡)-ʰÄȨ: 60ǻ&Ŏ (55)ʵ Ʊ@Ƴ
=<ȬǥȎȦ-ȬǥȎȦŎʔĀ 1¹ 30ǻİ:Ɍč= Ɍč
-100 W,Ʀʎtyi+ǌĉ,Ʈʒ@hx\N<gDvY|@Ʉ
Ǳ'<9+Ţȶ@Ã ʴĶʑ(BX 30 FLA-SP; Olympus, Tokyo, 
Japan)@Ǚ ȢĶđĵǖ- CCDJrt(DVC-0; DVC, Austin, TX, 
USA)(^TYvf^IwQ|Z| (GV-HD 700/1; Sony, Tokyo, 
Japan)@Ǚ&ʐǝʐǝÄǝ'ɍƅ ĎǊwyV(10 x 0.3 – 20 




ǖ@Ɍč 1æ,ɌčŴʕ- 30ǻ( Ź»+tyZq+ʂŐ




Ʊ+ 20ǻ~Ǟ4#&<7,@ŜǱ(ĉȝˀˆ ɌčɊʌ- 0.2 mm2
'
;,Ɋʌ+Ü4=< 1ȯŇ,ŜǱȬǥȎȦŧ@JFy_  
ʿiiˀN\d|ȎȦ(ŜǱ ȬǥȎȦŧʿN\d|ȎȦ(Úʅ+ŜǱ
 ȬǥȎȦˀʿ iiiˀˁȯŇ,N\d|ȎȦŧ 
 
ʿ10ˀǗÆĆƒƊ 
ȬǥȎȦŎ 6 Ŵʕİ+ȢȐș, tumor necrosis factor (TNF)-α (
interleukin (IL)-1β@N\d|ȎȦƲĻÆ,ŔƖ(&ƿĉ ȬǥȎ
Ȧ@ʰÄȨ:Ŏ& 6 Ŵʕİ,t\_@ǍǋƞȢȱ@ş¸
 RPMI-1640óï 50 ml( 1% CHAPS Lysis Buffer 500 µl@ƻà
 7,@Ryivc\gB|( ȢRyiv,ʋʍ@ƿĉ,
ʋʍ, 9 ¢,Ryivc\gB|(ƻàXbP|Y|'Ƕǵ 
2000 g25¹'ʁĸ3ĕ+¹ʢ ĕ@śÑ-20'Ȇ 7
,@Ryiv(&Ǚ ƿĉL\_- TNF-α ( IL-1β 
enzyme-linked immunosorbent assayʿ ELISA  ˀL\_ (R&D Systems, 
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 ȬǥȎȦ@Ŏ& 2 Ŵʕİt\_,Ȣȱ@ɷ8+ºʚ 
Öȹ:śÑ Ryiv@ 1 mm3,Ȁū+º;2.5%OvYvCv
^e`'Ą ,İƒ@åʊÆIUpFq'êĉơʝǪ
+ǅĦ,ǅǇƦCvQ|v'ȩƦGnyƻÙǊ'Åñ ɦȻ
ºǉ-Ultracut S microtomeʿLeica Aktien-gesellschaft, Vienna, 
Austriaˀ@Ǚ&ŅʏɅOu\`+oFy_ Ɩſ-ʈʊF
tbv'·Ǖ İ+Qy_tU_@$< 6+NGyʊ'·Ǖ





+),9*ĭʫ@<,ƒɐ< 6t\_@, 5 Ȝʿ n=6ˀ
+¹ (é 9) 
ʿiˀQy_x|vȜʿKC+Ȝˀˇ ȬǥȎȦŎ 2Ů¿+ PBS@t\_ē
ʨȨ:Ŏ  
ʿiiˀȬǥȎȦŎ 2 Ů¿+N\d|ȎȦ@ʚÏ<ȜʿKC-Ȝˀˇ Ȭǥ
ȎȦŎ 2Ů¿+ Cl2MDPunX|q@t\_ēʨȨ:Ŏ  
 11 
ʿiiiˀȬǥȎȦŎ 1Ůİ+N\d|ȎȦ@ʚÏ<ȜʿKC1D-Ȝˀˇ Ȭ
ǥȎȦŎ 1 Ůİ+ Cl2MDP unX|q@t\_ēʨȨ:Ŏ 
ʿivˀȬǥȎȦŎ 3Ůİ+N\d|ȎȦ@ʚÏ<ȜʿKC3D-Ȝˀˇ Ȭ
ǥȎȦŎ 3 Ůİ+ Cl2MDP unX|q@t\_ēʨȨ:Ŏ 
ʿvˀȬǥȎȦŎ 7 Ůİ+N\d|ȎȦ@ʚÏ<ȜʿKC7D-Ȝˀˇ Ȭ




+ 10UtEU4 µm+º# ºǉ+Ď&jo_LSuy{GIT



























# ʵƱ,Ɣɸ+ĭʫ@*Ǹ=  6Ŷ+ʵƱ@Ɣ
Ņ<ȎȦ+ĭʫ*ʤĂʴĶʑ@Ǚ&ƒɐ é 13 +
Cl2MDP unX|q@Ŏ& 2 Ůİ,ȢʵƱ³@ʤĂʴĶʑ'ɕ















 ;,N\d|ȎȦŧ@ĉʍÆ KC+Ȝ'- 32.3±0.7 
¡/ȯŇKC-Ȝ'- 0.7±0.1 ¡/ȯŇ'
;KC-Ȝ'ŻĿʿ ˈ<0.001ˀ
























6  6ȬǥȎȦŎ 2 Ŵʕİ,ȢʵƱ³+<N\d|ȎȦ(

























#  6KC+Ȝ+&ʵƱ³+ŜǱ ȬǥȎȦ,"N\d|Ȏ
Ȧ+ŜǱ ȬǥȎȦ)=:,ÁÙĄî<,ƒɐ ʿé 19 ˀ







< 6ȢȐș, TNF-α9/ IL-1β@ƿĉ ʿé 20é 21 ˀ
N\d|ȎȦ@ʚÏ&* KC+Ȝ+&ȬǥŎ¿(ȬǥȎ
ȦŎ 360¹İ, TNF-α- 16.4±5.253.7±2.81 pg/ g liver '
;Ż
Ŀ+øÃ@ə6 ʿ P<0.05 ˀIL-1β- 2700±2233990±262 pg/ g liver
'
;øÃ¨Û@Ǹ }ū' KC-Ȝ+&-TNF-α -
9.9±6.258.5±2.07 pg/ g liver(ȬǥȎȦŎ+9<øÃ-ə6
IL-1β+&7 223±39.5280±76.6 pg/ g liver(øÃ@ə6*#
 ȬǥȎȦŎ¿, KC+Ȝ( KC-Ȝ@Ƥɭ<(TNF-α'-Ȝ
ʕ+Ĝ@ə6*# IL-1β-KC+ȜŻĿ+ʺ# (P<0.05) 
 
˃ ȬǥȎȦŎ¿İ+N\d|ȎȦ@ʚÏ ĊʸȜ+< 
  ɫǼȒȇŧ,ɕ 











ĭʫ@ƒɐ ~ɑ 5 Ȝ+&ȬǥȎȦŎ 2 ɺʕİ,Ȣȱ@





























:Ɂ?=&< (35, 51, 53, 76-80)2003 ģ+ Haier :
Sprague-Dawley t\_(e_ýȭǧȎȦ HT29t\_ýȭǧȎȦ











































(3) ȬǥȎȦŎ¿İ+N\d|ȎȦ@ʚÏ s^v+ʖ& 
ņ-ȢɫǼęĬŅ+<N\d|ȎȦ,ĮÁ@ű:+< 6
ǡ*<YEpyO'N\d|ȎȦ@ʚÏ ,ȒƇȬǥȎȦ@Ŏ







(õÞ=&<Nishizaki:-FRM( VX-2 ȎȦƌ@# in 
vivo ,Ċʸ+&ŉɂš+9#&ɀƳ+ȬǥȎȦƳ=¸<(
@õÞ (20)Ito :-ºʚÔȧýȭǧļȟ@Ďɡ( ȳĤǴǿ+
&ŉɂš+9;ɀĵǖȬǥȎȦøÃ,ĵǖȬǥȎȦ
 21 
-İ+ĭʫ@ (õÞ (21)ýȭǧȢɫǼļȟ@Ďɡ+ ȳ
ĤǴǿ'-ɂ¿+9 2Á	3Á,ļȟ+ĵǖȬǥȎȦ@ə6ŉɂ
'-ĵǖȬǥȎȦ@ə6 ļȟ-ȋ 5Á+øÃ (22, 23)ɂ+ĵ
ǖȬǥȎȦʜĻ'

















( IL1-β@ȢȐș'ƿĉ KC+Ȝ'-TNF-α( IL1-β,~Űə
6:= ȬǥȎȦ,Ŏ+9;N\d|ȎȦƲĻÆ (Ȟ:
= ȬǥȎȦN\d|ȎȦ@ƲĻÆ (õÞ- in vivo,s^
v' CX-1ʿe_ýȭǧȎȦƌˀ@Ǚ Ǵǿ8(43)in vitro ,s^v
' CX-1 8 H-59ʿoFUȣǧȎȦƌˀ@Ǚ Ǵǿ(44)+&7õÞ






&ƢȬǥȎȦƲĻ@øĪT ȎȦ0,ŏÎŞǸȧ@øĪ  6ɫǼ
ƽĒ (Ȟč=&<Mise:7 AH130@Ǚ in vitro,Ċ






< TNF-α 8 IL-1 +9#&ŜǱ¹ĂǨǓ<(õ
Þ=&<(44, 47, 90)ȬǥȎȦ@Ŏ<(ŜǱ¹Ă'
< EW











(5)  ſǴǿ,ãʳǆ+ʖ& 
4 æ,Ǵǿ+<ãʳǆ(&-Cl2MDP unX|q@Ǚ 




ģ+ van Rooijen:õÞ (69)4 Bogers:-t\_( Cl2MDP



















































































































 5	(%) (%) 	(%) 
Scheele	J,	et	al. 226 38 61 43 
Doci	R,	et	al 107 30 69 41 
Rosen	et	al 280 25 - - 
Sugihara	K,	et	al. 159 48 60 32 
Gayowski	TJ,	et	al 204 32 72 - 
Fong	Y,	et	al 456 38 52 25 
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■ KC- group n = 6
20 min 40 min 60 min 
IVM 




120 min -2 day 
PBS 
■ KC+ group n = 6
360 min 
20 min 40 min 60 min 
IVM 
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é 9 ȬǥȎȦŎ¿İ+N\d|ȎȦ@ʚÏ s^v,ĊʸȜ(91) 
 
ȬǥŎ:ǡ*<YEpyO'N\d|ȎȦ@ʚÏ< 5Ȝ@ɒĉȬǥ
ȎȦ@Ŏ& 2ɺʕİ+Ǎǋƞ@ɁȢȐș@śÑ  
 
  





n = 6 
(day) 
Histologic examination 
KC 1D- group 
Cl2MDP 
KC 3D- group 
Cl2MDP 










é 10 ȬǥȎȦ,ȑʓȨŎ 
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PV: portal vein 
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é 14 Cl2MDPunX|q+9<N\d|ȎȦʚÏ,ɕ(91) 
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****P < 0.0001, vs KC+ group  
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Central vein 腺房 
類洞 
■クッパー細胞  ■腫瘍細胞  
100 μm 100 μm 
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KC: Kupﬀer cell 
TC: Tumor cell 
HC: Hepatocyte 
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腫瘍細胞投与後（分） 
KC-  ＊ 
† 
KC+  






p < 0.05, vs 20分 















é 19 N\d|ȎȦ+ŜǱ ȬǥȎȦ,ÁÙ(91) 
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*** p < 0.001, vs 20分 





é 20 ȢȐș, TNF−α(91) 
 
N\d|ȎȦ,ƲĻÆ@ƒɐ<ŔƖ(&ȬǥȎȦ@Ŏ<¿(ȬǥȎ
Ȧ@Ŏ 6Ŵʕİ,ȢȐș, TNF-α@ƿĉ KC+Ȝ'-ȬǥȎȦŎ
+9;N\d|ȎȦ,ƲĻÆ@ə6 KC-Ȝ'-N\d|ȎȦĄî*















† (pg/ g liver) 
p < 0.05, vs KC- 




é 21 ȢȐș, IL-1β(91) 
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(pg/ g liver) 
p < 0.05, vs KC- 





é 22 N\d|ȎȦ,ȢɫǼȒȇĬŅ0,ĭʫʿȬǥȎȦŎ˂ɺʕİˀ(91) 
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＊　p < 0.05 
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腫瘍注入後（分） 
KC-  類洞内皮と接着  
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